It is undeniable that foreign direct investments (FDI) are needed by many countries to push their economic growth. However, a trade-off between economic growth and income inequality, particularly in developing countries, frequently occurs. This paper examines the influence of FDI on income inequality in Indonesia. To estimate the relation of both variables, panel data regression model with panel-corrected standard errors (PCSE) technique was used to analyze provincial level data from 33 provinces over the period of 2012-2016. The study finds that FDI has a direct and insignificant effect on income inequality. Moreover, FDI has indirect and negative effects on income inequality, via economic growth. Interestingly, the indirect effects of FDI on income inequality through education and trade are statistically insignificant. In addition, non-linear relation between FDI and income inequality has not been proved. JEL Classification: O15, F2, F63 Keywords: foreign direct investment, income inequality, panel data regression
Introduction
It is undeniable that every country needs foreign direct investment (FDI) to propel the economy. Moreover, it is clear that neoclassical and endogenous growth theory support FDI in influencing economic growth. However, a trade-off between economic growth and income inequality frequently happens. When the economic growth is high, the income distribution is usually low. This is caused by the incapability of FDI recipient countries in taking its advantage; the host country cannot absorb technological transfer brought by FDI and cannot provide employment from FDI activities.
This issue has attracted the attention of economists, urging them to conduct studies about the relationship between foreign direct investment and income inequality. In general, the results of their studies can be classified into three categories. First, FDI has a positive effect on income inequality, implying that the presence of FDI will exacerbate income inequality (Tsai, 
Literature review
This section explains the results of previous studies on how FDI affects income inequality. In general, based on their results, previous studies can be categorized into four.
The first category includes studies whose results indicate the positive impact of FDI on income inequality, meaning that FDI inflows to host country further aggravate the income inequality in the country. Using case studies in China, several researchers have proven this. Sun and Chai (1998) proved that the impact of FDI on economic growth is stronger in the eastern provinces. Wu (2005) concluded that, in China, the more competitive labor markets, the greater the income inequality becomes. This was due to an increase in wage gap between workers of state-owned enterprises and those of foreign companies. Lessmann (2013) , who also used cases in China, found that FDI has a positive impact on regional income inequality after the 1980s reforms, but the effects disappeared after 1990.
Furthermore, some researchers also used more data to prove that FDI can widen distances in income distribution. Tsai (1995) found that FDI has a negative impact on the income distribution of less developed countries. Using the data from 119 countries during the 1993-2002 period, Choi (2006) found that increasing inequality is accompanied by increasing FDI. Basu and Guariglia (2007) , using the data from 119 developing countries during the period of 1970-1999, found that FDI encourages economic growth yet aggravates income inequality. Wu and Hsu (2012) , using the data from 54 countries in America, Asia and Oceania, Africa, and Europe over the period of 1980-2005, found that FDI jeopardizes the distribution of income in countries with low absorptive capacity. Herzer and Nunnenkamp (2013) conducted a research using the data from 8 European countries, i.e. Finland, Germany, Italy, Netherlands, Norway, Spain, Sweden, and United Kingdom, over the period of 1980-2000. They proved that FDI has a positive impact on income inequality in the short term in Europe. Jaumotte et al. (2013) , using panel data from 51 countries over a 23-year period from 1981 to 2003, found that financial globalization identified with FDI increases income inequality. Herzer et al. (2014) , through his research in Latin American countries, found that FDI has a significant and positive impact on income inequality.
Recent studies also prove that FDI has a positive influence on income inequality. McLaren and Yoo (2017) , using census data from Vietnam (1989 Vietnam ( -2009 , proved that increasing FDI slightly decreases living standards. Adams and Klobodu (2017) , using the data from 21 Sub-Saharan African countries over the period of 1984-2013, found that FDI has a positive and moderate impact on income inequality both in the short and long term. Bogliaccini and Egan (2017) , using the ECM model with the data from 60 middle-income countries spread in Eastern Europe, Latin America, Southern Europe, Africa, and Southeast Asia over the period of 1989-2010, proved that the impact of FDI in service sector, which is the strongest in all sectors, is positive for income inequality.
The second category includes studies whose results indicate the negative impact of FDI on income inequality, implying that FDI inflows to host country decrease income inequality in the country. Jensen and Rosas (2007) , using the data of 32 states in Mexico over the period of 1990-2000, found that an increase in FDI leads to a decrease in income inequality. Furthermore, they argued that FDI has a major impact on increasing the lower-middle class' income, but they were not sure about the cause. Chintrakarn et al. (2011) , using state-level data in the United States found that, in the long run, FDI affects income inequality negatively, significantly, and robustly. Ucal et al. (2016) examined the impact of FDI on income inequality in Turkey in the short and long-term during the period of 1970-2008. They found that there is a cointegration between FDI and income inequality, where FDI has a negative impact on the Gini coefficient, which means that it can reduce income inequality in both short and long-term.
The third category includes studies that explained that the relationship between FDI and income inequality is non-linear. This relationship can be interpreted through two views: first, if the relationship between the two variables creates a U shape, the influence of FDI will initially be negative, and the effect will become positive after the turning point; second, if the relationship between the two variables creates a somewhat inverted U shape, FDI will have a positive effect from the initial condition to the turning point, and the influence becomes negative afterwards.
There are at least four studies that have proven this relationship. Figini and Gorg (2011) , using the data of 103 countries over the period of 1980-2002, found that, in the case of developing countries, the relationship between FDI and income inequality is non-linear. Furthermore, the increase in income inequality coincides with the inflows of FDI stocks, but the effect fades after FDI increased significantly. As for developed countries, income inequality decreases with the inflows of FDI stocks, and their relationship is not robust in explaining the non-linear relationships. Mihaylova (2015) , using data from ten Central and Eastern Europe (CEE) countries over the period of 1990-2012, found that FDI affects income inequality depending on the education and economic development of the host countries. At a lower level of human capital, on one hand, FDI increases income inequality. On the other hand, at a higher level of human capital, FDI reduces inequality. Chen (2016) found that FDI succeeds in reducing income inequality through job creation, knowledge transfer, and economic growth. However, FDI increases the imbalance of rural-urban income through international trade in China. Kaulihowa and Adjasi (2017) , using data from sixteen African countries during 1980-2013, showed that FDI affects non-linear income inequality in a U shape. FDI improves income distribution in the tested countries, but further increases in FDI lead to increased inequality.
The final category includes studies showing that the effect of FDI on income inequality is insignificant, meaning that FDI is not related to income inequality. Sylwester (2005) , using data in less developed countries during the period of 1970-1989, found that FDI has a positive impact on economic growth, but it was not proven to increase income inequality. Franco and Gerussi (2013) , using data from seventeen transitional countries during 1990-2006, found that FDI has no significant impact on income distribution.
Al Muizzuddin Fazaalloh

ISSN 2071-789X RECENT ISSUES IN ECONOMIC DEVELOPMENT
Since previous studies have mixed results, the research on the impact of FDI on income inequality should be continued. There has not been enough number of studies concentrating in one country, except those that discuss China. Cases in developing countries still have to be explored. Therefore, this study concentrates its discussion in Indonesia. The consideration of choosing Indonesia is that this country has a very large population, which can be a factor of attraction for FDI, with a wide cultural heterogeneity and uneven regional economic development.
Methodological approach
Empirical model
To examine the impact of FDI on income inequality, panel data regression with panelcorrected standard errors (PCSE) technique was used since it enables the model of this study to be disassociated with autocorrelation and heteroscedasticity issues (Beck and Katz, 1995) . The data of this study comes from 33 provinces in Indonesia over the period of 2012-2016, collected from Statistics Indonesia and BKPM, the Indonesian investment service agency.
The empirical model of this study was adapted from the model according to Kaulihowa and Adjasi (2017) , Mihaylova (2015) , and Figini & Görg (2011) as follows.
GINI denotes income inequality within province i in year t measured by Gini index (in percent). FDI denotes the foreign direct investment inflow to province i in year t as percentage of provincial GDP. FDI squared denotes FDI inflow added to the model to analyze the nonlinear relationship between income inequality and FDI. GROWTH denotes the economic growth of province i in year t measured by the growth of provincial GDP per capita (in percent). EDUCATION denotes the level of human capital of province i in year t measured by the log number of the population aged 15 years and over who are in labor force and graduated from upper secondary school. TRADE denotes international trade of province i in year t measured by the sum of export and import as the percentage of provincial GDP. POPULATION denotes the population of province i in year t measured by the log number of population. This study also includes three interactions variables namely the interaction between FDI and economic growth (FDI*GROWTH), the interaction between FDI and the level of human capital (FDI*EDUCATION), and the interaction between FDI and international trade (FDI*TRADE).
The squared FDI variable in this model was intended to see whether FDI has any effect on income inequality in a non-linear manner or not. Briefly, the relationship between FDI and income inequality will follow an inverted U shape. According to Kaulihowa & Adjasi (2017) , the effect of FDI on income inequality is expected to have a relationship in a U-shaped curve. That is, the effect of increasing FDI on inequality will decrease until it reaches a certain point, which in turn will increase income inequality. Meanwhile, according to Figini & Görg (2011) , the effect of FDI on income inequality will shape an inverted U curve. In this context, the increasing FDI will initially exacerbate income inequality to a certain point, and the effect of FDI will then be able to reduce income inequality.
The interaction variable between FDI and GROWTH, EDUCATION, and TRADE is intended to see the indirect effects of FDI on income inequality. Wooldridge (2016) explained that interaction variables can explain the partial effect of an explanatory variable on the dependent variable with dependence on other independent variables. In this model, the interaction between FDI and the three variables means that the effect of FDI on income inequality can be possible depending on economic growth, human capital quality, and trade. β7> 0 implies that an increase in FDI exacerbates income inequality for higher economic growth. β8> 0 implies that an increase in FDI worsen the income inequality for higher level human capital. Finally, β9> 0 implies that an increase in FDI increases income inequality for greater international trade.
Next, to see whether the explanatory variables of the model in this study are appropriate or whether one or more explanatory variables are missing in explaining the dependent variable, the regression specification test (RESET) was used. Gujarati & Porter (2009) stated that the advantage of using RESET test is that we do not need to look for alternative models if the model we are testing has a miss-specified problem. However, this also becomes a weakness because, after knowing that a model turns out to be mis-specified, we cannot find a more appropriate alternative model. The null hypothesis in the RESET test is that the model used has no omitted variables. The alternative hypothesis explains that the model used has omitted variables. If the p-value of this test results is in a value greater than the significant level of 5%, we fail to reject the null hypothesis, concluding that we do not need to add any explanatory variable to the model.
Estimation strategy
The impact of FDI on income inequality in this study was estimated in three steps. Firstly, the impact of FDI on income inequality was estimated by including control variables (growth, education, trade, and population). Secondly, the interaction between FDI and growth, the interaction between FDI and education, and the interaction between FDI and trade were added to the model. Finally, the non-linear relationship between FDI and income inequality was estimated. Interaction variables were used in the study to prove the indirect impact of FDI on income inequality, meaning that FDI can have an influence to income inequality through three channels.
Data description
Table 1 provides information about the descriptive statistic of all variables in the study. The Gini index ranges from 27.50 to 45.90. Furthermore, FDI shows a huge disparity as the minimum value of FDI is 0.01, and its maximum value is 46.77. Similarly, the intervals between the maximum and minimum values of growth and trade are large. The minimum value of growth is -3.37, and its maximum value of growth is 20.21, while the maximum value of trade is 16.39, and its maximum value is 328.52. Those numbers clearly point out the uneven distribution of income in the provinces. The narrow interval can be seen on education and population, which ranges from 4.92 to 6.79 and from 5.79 to 7.68. Table 2 shows the correlation matrix between FDI and income inequality. The correlation between FDI and Gini is very weak and positive (0.023). Furthermore, FDI is correlated positively with growth and trade, and it is corelated negatively with education and population. Source: Author's calculation Table 3 presents the Granger causality test results. It shows that there is a bi-directional causal relationship between FDI and education, Gini and education, growth and education, Gini and FDI, growth and FDI, population and FDI, Gini and growth, population and Gini, trade and Gini, trade and growth, and trade and population. In addition, there is a unidirectional causal relationship between population and education, trade and education, FDI and trade, and growth and population. Source: Author's calculation Table 4 presents the regression results of the four models. The result of the baseline regression is reported in model 1. In the same vein as Sylwester (2005) and Franco and Gerussi (2013) , the result proves that FDI does not have any significant impact on income inequality, and this result is robust with model 3 and 4, except in model 2, which suggests that the impact of FDI on income inequality is statistically significant and positive. This suggests that there is no direct relationship between FDI and income inequality. However, the magnitude of FDI coefficient is positive, meaning that the increasing FDI may exacerbate income inequality. Figure 1 . The scatter plot between FDI and income inequality from data of 33 provinces in Indonesia (2012-2016) Source: Author's calculation As shown in the scatter plot in figure 1, there is a pattern showing that the contribution of FDI to provincial GDP tends to be low, and then the contribution of income inequality in the provinces is high. This scatter plot reinforces the result that FDI may have a positive influence on income inequality although its impact is weak.
Conducting research and results
Economic growth has a positive and statistically significant effect on income inequality. The result is robust with the remaining models, implying that when economic growth is increasing, income inequality becomes higher. Furthermore, the coefficient of economic growth in model 1 can be interpreted as that one percent increase in economic growth is associated with an increase of 0.35 percent in income inequality. Rubin and Segal (2015) argued that the positive correlation between economic growth and income inequality can be caused by the enormous portion received by the highest income shares in a country and that this condition is profound to economic growth rather than worker's salary. In the case of Indonesia, the issue seems to be true as the rich provinces are centered in Java.
Education is positively and statistically significant for income inequality. The result is robust in all models, which means that the higher in the number of labors graduated from secondary school, the wider the income gap. It can be interpreted that, according to education coefficient in model 1, one percent increase in number of labors is associated with an increase of 6.88 percent in income inequality. This finding is in line with Coady and Dizioli (2017) , who found that disparity in schooling is correlated positively with income inequality. Moreover, the calculation of this study confirms that about 56 percent of educated labors are concentrated in Java. This indicates that there is a huge disparity between the education of labors in Java and that of outside Java.
Trade has a negative and statistically significant impact on income inequality. The result is robust in all models except in model 4, yet the trade coefficient in model 4 remains negative. The coefficient of trade in model 1 can be interpreted as that one percent increase in trade is associated with a decrease of 0.01 percent in income inequality. This means that increased export and import activity reduces income inequality. At least there are two reasons that can be used as the argument for the result: first, a region with disclosure to export tends to be successful in reducing income inequality (Castilho et al, 2012) ; second, based on the research in Indonesia, Kis-Katos and Sparrow (2015) found that income inequality can be diminished by the openness of a region to liberalization of input tariff.
The effect of population is statistically significant and negative on income inequality. The result is also robust in all models. This suggests that the increase of population decreases income inequality. The coefficient of population in model 1 might be interpreted as that one percent increase in population is expected to reduce income inequality for 5.75 percent. Dong et al. (2018) argued that the increasing income inequality in China is associated with population aging. However, as in Indonesia, the impact of population is negative, thus Indonesia may benefit from its demographic structure since the number of young people in the population is higher than that of old people. In model 2, the interaction variable between FDI and economic growth was added. This interaction variable is associated negatively and statistically significant to income inequality. The result is also robust for model 3 and model 4, meaning that the impact of FDI on income inequality is indirect via economic growth. This indicates that the increase of FDI inflows enhances economic growth, and hence income inequality will decrease. The role of FDI in increasing economic growth, as endogenous theory has explained, is that multinational company (MNC) will expand the physical capital and knowledge transfer in host country (Mehic et al., 2013) . Moreover, the knowledge transfer by MNC will benefit domestic firms in catching up the advancement of technology brought by MNC. Therefore, the wages of unskilled labors in domestic firms will increase along with the improvement of their skill. Finally, the higher the wages, the lower the income gap.
In model 3, the second interaction variable, i.e. the interaction between FDI and education, was added. The variable is statistically insignificant, but the coefficient is negative. Thus, the effect of FDI on education will negatively induce income inequality. The fact that education is one of the important factors for reducing income inequality is based on the study by Borensztein et al. (1998) , which revealed that host country can benefit from FDI inflows if the human capital in the country is in the minimum threshold. Therefore, if the interaction between FDI and education cannot influence income equality positively, it might be caused by the low level of education in the host country.
Similar result is also presented in model 4, which the interaction variable between FDI and trade is statistically insignificant, and the coefficient is positive. It is expected that the effect of this variable increases income inequality. The result indicates that trade may not be a channel for FDI to influence income inequality. Table 5 presents the non-linear model between FDI and income inequality. In contrast to Kaulihowa and Adjasi (2017) , the result of model 5 points out that FDI does not correlate nonlinearly with income inequality. This is because the effect of FDI squared on income inequality is statistically insignificant; only FDI has a significant effect on income inequality. Moreover, the result cannot confirm the modernization theory as suggested by Kuznet, in which income inequality is associated with the stage of economic development (Kaulihowa and Adjasi, 2017) . The theory explains that an increase in FDI in the initial stages of economic development in a country exacerbates income inequality. However, after the development stage in the economy has reached its maximum point, income inequality will be reduced. 
Conclusion
This paper addresses the effect of FDI on income inequality in Indonesia over the period of 2012-2016 using the data from 33 provinces. To deal with classical issues in the regression model (autocorrelation and heteroscedasticity), panel data regression using panel-corrected standard errors (PCSE) was applied. The impact of FDI on income inequality is declared statistically insignificant in the linear model. However, the coefficient of FDI is positive, so it can be expected that increased FDI causes wider income inequality. In addition, this study offers a new view about the impact of FDI on income inequality: the impact is indirect. The indirect effect of FDI on income inequality can be revealed by the interaction between FDI and economic growth, FDI and education, and FDI and trade. The result conveys that FDI only has indirect effects on income inequality through economic growth, whose effect is negative. Meanwhile, its indirect effect through education and trade was not proven. Furthermore, in a non-linear relation, FDI is declared insignificant for income inequality.
Based on the Indonesia case, policy makers should notice the linkages between FDI and economic growth, as the interaction between FDI and economic growth generates reduction in income inequality. Further, in order to benefit more from FDI inflow, host countries should improve the quality of their human capital by better educating of their labors. This means that improving the quality of human capital will increase the supply of skilled labor, and in the end income can be equally distributed (Kaulihowa & Adjasi, 2017) .
For future studies, the appropriate econometric model is a crucial issue in examining the relationship between FDI and income inequality. The issue such as endogeneity between FDI and income inequality should be considered in analyzing the relationship between the two variables. In addition, the use of control variables determines the accuracy of the model. Future researches can add more control variables such as government size, corruption, and disaster to explain the impact of FDI on income equality better.
